b * m # it jt 

JAPAN PATENT OFFICE 



gu m ^ # o # ?n k ie « $ ti x w £ ^ m a r ie <7> tti m m m k is m $ tt r 

v>&^Sfc|i| — -c& & e: t £ IE 9i -f & o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

r? , M f f v . B 2 0 0 2 ^ 1 2 ^ 1 0 B 

Date of Application: 



#SI 2002-358190 



th 1 f 

Application Number: 

[ST. io/C] : [JP2002-358190] 



& m a 

Applicant(s): 




ffiSE#-?i- tbtE# 2003-3085568 



3 



WW, 2002-358190 ^- V '. 1/E 



imm%] mm 

KA003881 

[tiffiB] M:14^12B10B 

[mmm^m] goir 19/165 

art 

UBS 

[fftglJ#-§-] 000000295 

[MftglJSMH 100086807 
[#3£±] 

[^ffi&m^] 007412 

21.000R 

wmw 1 
@i 1 

1 

[^Jg^ftlfci^] 9001054 



HiE#2 003-3085568 



#H 2002-358190 ^- v : 1/ 

to k * & a>5 * E«-t i&f^Maffi t > 

ffi x. fc £ t * #m fc 1" £ «J±*£tfi E{^o 

3 ] HufS^mffi^^Sfi. 
fulfil 7 ^4 T^tE^«t^l-lIJ±HfSi> 



mtE#2 003-3085568 



#11 2 0 0 2 - 3 5 8 1 9 0 ^- *J \ 2/ 

mummms. tmmmj±t(Dm^um ksm* £ n tz m 1 r 2 <d * y -t y v 
mm hyyjx? vmj& £ *u mm lot-y^y h mm vyy $ ^mtimm 
mz%z<7>ftt)mj±Tmffl z tixmm 1 & v?m 2 <d * y -t y h mm h ? y * <n 
Wim^hm^y^ y vmmw&.rf&tizthzty't y 

hu ffiH lM!2<?)t7-lr^ lift ^»«E * t JgiMff t <z> pg k . 

fulfill 1 S^f 2 O^tC^iJ^M^tL, fulfil T^«£E^x.^tLTttj 

mx. tz i <h ?r#m 1" * »3fc^ 1 * fi 2 fEfcOmJEmaj Hif&o 

[If 4 ] iiu SB' < > K ^ * y y°$k*tM it , K * y y'WM %tkf&1r 

z>j*> k^> y y°mm.u^^m^mmt, m^y k^> ? ymtL^^-^m^wm 

1, 2 £ fcli 3 SB«0«JEEIfeWiaKo 

J±£^1-£ <h*a^ k^> -y ymi±«tjSL7t:/^ 7 ^S»fi£#§£1-& 

hu 1 fi' < > K ^> y y mJ±#§£§& tfpJr 5g o / * > k ^ ^ . 7 y ^ a ^ ^ £ & fttft 



tblE# 2 003-3085568 



#11 2002-358190 



^-v: 3/ 



EE £ H^f & ^ * y K ^ * 7 T^&gfl <h „ 

*«*£E*«ta:twj:o-c^jELT^iojtiS!*EE, mm KDitmms. x o m& 



tiiiiE#2 003-3085568 



&m 2002-358190 



^-v: 4/ 



n x. tz - 1 £ #m t -t h %m& m m s&o 

[0001] 

[«ii!oi;t4S»»»] 

*&m&. ¥mfc^mmmi<z&^xmmmj±^KLtzwi±m<v^^)i'*fa& 

[0002] 

[0 0 0 3] 

1 1 

# 0B¥ 1 1 - 3 1 1 6 4 3 -f-^fg 
[0 0 0 4] 

- <7)^«rL * m& i/zmi-ztizx^x'&btitz &mm&. mmm 4g# t 



ttilE# 2003-3085568 



mm. 2002-358190 



^-v! 5/ 



[0 0 0 5] 

i3£WM>m& ttz mm] 

[0 0 0 6] 

^1* <?> & v > semsft & srr c: a*-? # 1% #r sc **$«)± £ t# £ - 1 a* •? # & v » 
tt*tuv^ 0 z<Dtz&, mmm%&<Dmt}w.mw&mm&z#-r2>zti l z% 

[0 0 0 7] 
[0 0 0 8] 

imm zmvk-r&tzttxD 
mmmmzffi'&i-ztztbbz, ^mmi*. ms^mmmza^x^ yom-; 

m&Kj&m'tz - 1 ^x^xmmx^mmm&^^^^^&mm&^^t 

#t|g K & & £ EflEf 4 »fttS« <b , HU SB/ * > K ^ -V y ^^SP^IE't & 



miE# 2003-3085568 



<$m 2002-358190 



^-v! 6/ 



[0 0 0 9] 
[0 0 10] 

[0011] 

[0 0 12] 

(m i ^mmmm) 

[0 0 13] 

^ y -75k&M 10 0<h, «mi±Jt$cffl<7>*mmj± <h &KttJE U^Hv7h$ 

SB1 0 O^ttfmSSfrKa-r^ftftElllfRS 0 0 Soffit S««I±£itfK 
LTJttS3S*Srm*i--6KEJt««R4 0 0 t Tit J&£ *LT^&o 
[0 0 14] 

K^> y "?$k£M 1 0 0 f±, PNP^7>y^^ (WT, TPNPJ 
9) 10 1, 102fc, fifiil0 3t, Nft^;PMOSh7>^^ (WT, 



mSE# 2003-3085568 



#11 2002-358190 



^-v: 7/ 



TNMOSJ t^i) 1 0 4, 1 0 5 t-cmWLZfrhy^y K^> y -/Si^l^l/ 
[0 0 15] 

pnp i o 2(4, racMfiWJEi/^wifc^TPNP i o i <t •) &^#&mi;fi 

#»^^-r^> «t ? ^IS^^tLTiJ itl^OPNPlOl, 102<03l/^;S' 

^-^f4^^mi±GNDtc^M^tLTV^ 0 PNP 1 0 1 
<7)^^-y^(±^ NMO S 1 0 4 cov-^H^M^tL, PNP102<Ox'^|i 
, igtrt 1 0 3 Sr^LTNMO S 1 0 4<0y-^t:I^$tLTv^ o NMO S 1 0 
4, 10 50$*- Mi, ^(7)NMOS10 4(7)Fl/^>i:gI$tLTV>^ o 
[0 0 16] 

NMO S 1 0 4 co K W >(4, il^J(:gl5c$lif:NMO S106t P^^;v 

Mosh^>v^^ (mr, tpmosj tv^) 107, los^Ltii 

mffiVDDtcMM^tt, NMOS10 50h'M>li, E^JK^ScS *t£NMO 
S109<hPMOS110, 111 ^^LtlIlEVDDi:II$titi/^o 
NMOS10 6, 1 0 9<DV~ hfiNMOS 1 0 6 <7) KM PMOS10 
7, 11 0<DV~ M±PMO S 1 1 00 KM PMO S 1 0 8, lllO 

M4PMO S 1 1 1 <D KW -e-*L-e , *L^jR$tLTV>4 0 -TtUCj:*), 

M^U<7)NMO S ^ 9 — 01£§<h PMO S ^ 9 -0j&^<b jf 7^ 

[0 0 17] 

M(C iW/O K^> y zf§k£.%H 1 0 0 (4, y :/*a£V^;U8:3e« 

mtztfLX* 7-@K!:Mt^PNP 112, «C1 1 3, MPMOS 1 1 

4, 1 1 5 h r y ym<Dms.wmm<7)PMo s 1 1 6 *tLtv^ 0 

PNP 1 12, JgfcU 1 3, X^PMOS 114, 1 1 5(4, S^mffiVBBi: 
*S*ffiVDDOWK|g^it^JfcftfiES*i, PNP 1 1 2 O^-^ (4^MI±G 
NDKgrM£*LT^& 0 PMO S 1 1 4 , 115 h (4, f^fiPMO S 

110, 1 1 l(7)^-f(:ii$tLtv^ 0 
[0 0 18] 

■eLT, PMOS 1 1 4<D KW >riV - KN 1 £gMS3*L, Z.<r> ; - KN 1 



mSE4f 2003-3085568 



mm 2002-358190 ^- v : 8/ 

h MMEMiPlZ t ^ ^iWN' y Y*f v y V B G tfitijj $tiSJ:^:4o 

Tv^ 0 PMOS1 15^*-ME(i, i^/r/K^t^lEVBG 

SR2 0 0^x."bii4J:^:4otv^ o PMOS 1 1 6 <7> V-Xfim^mffiV 
DDI:, Kl^f XiNMO S 1 0 6 <D KW >K**L-e*LSM£$*u ^- M:ii 

[0 0 19] 

&mmf±^m> 2 o o «\ k^> ? m^sp 1 0 0 opmo s 1 1 5 km 

LX < 7-0K$:«t^PMO S 2 0 1 S^NMO S 2 0 2 fc> £<7>/s> K3r 
f -7 7m^l 0 0^ai7:mEE^ifi|ii-^^«s6^^ffi)±iilis^^«^-r^NMOS 
2 0 3, 2 0 4, 2 0 5. RtfPMO S 2 0 6, 2 0 7 ^Ltv^ o 
[0 0 2 0] 

PMO S 2 0 1 <D¥- Y iZit/U 7^{ff B A S^4i^»H, V--**i««iW 
EVDDK, Kl/^f XiNMO S 2 0 2O Kl/^f yRlfr- h tMS&lii|SS<^5e 
IIgf*^NMOS 2 0 5<D^-M:, ^tti^ti&WiZtiX^&o NMOS2 
0 2«V-^li, &%*ffiGNDKgMfc$*L-Ci/>&o MiaifipSSO + A^STPT? 
*^>NMO S 2 0 3 h f±y - KN 1 fc, tti^J^-C** NMO S 2 0 3W 

Kl^f>liPMOS 2 0 8^-M:, Zti^ti&WtZ tiX^2> 0 PMOS 2 0 
8<7)V-^litil)IVDDi:ii$^ KW Xiy- KN 2 fc«Mfc$*L, C 
oy- KN2 0*ffij&*flHMJBEfc LT^Pi^^-A^ST?-, BP^NMOS 2 

0 4^- M:4x.f)^i^:4o-rv^ 0 M^y- KN 2 (±, E^m^^tt 
7tig#i2 0 9, 2 1 O^LtiMJEGNDCil?^ :«2 0 9, 2 

1 o <Dmwt&fr h mm&RMM <r>mmmi± vrf £ £ o k & o -c ^ 

[0 0 2 1 ] 

X£.Z2>*-7*y Ymi±.$:tf%ffi-ftztb<D¥MO S 2 1 1MNMOS 2 12, 

2 13, 2 14, 2 1 5 ^LTi/^ 0 PMO S 2 1 1 (7)y-^(±lIiEVD 
Df^ Y- hti^l&JSffiSom^J^T^^NMO S 2 0 3OKW >H^-tL-T 



fflfiE# 2003-3085568 



#M 2002-358190 ^- v : 9/ 

>»±NMOS 2 1 2, 2 1 3 ^^LT^«bmBEGNDtc^M 
$tLTv^ 0 f Lt, PMOS2 1 l«FH>^^7-t7 MtWHEEVNB 
^tt}#£*L& J; 9 C^otv^o NMO S 2 1 4 <7) - KN 2 fc, V 

-^(«itkK£GND(lSM£*LTv>;£> 0 NMO S 2 13, 2 1 4 <7)^- M±N 
MOS 2 0 2 Rc^£*l-C^ ^-H]S&^S^$tLTv^ 0 NMOS 2 1 

Kl/^f XiNMO S 2 0 5W K W V-^liMIEGND^Ii? 
ti, h &C(±NMO S 2 1 2 <DY- h t *£\z-*-7*L y H«iEVNB^4x. 

[0 0 2 2] 

-OS$iJIMIS2 0 0f±, JtlSSt*t*SJtlSa6«*ffiVPB«'W 
^3l-*^i6ONM0 S2 16<hPMOS2 17 Ltv^ 0 NMO S 2 1 6 <D 
V-*li#«l*EEGNDfc8MSS;l'U ^-K:iit7-b'y MIIEVNB^ 
x.f)iitv^o NMO S2 1 6<7) Xi, PMOS2 1 > <h 

&o *LX y PMO S 2 1 7<D KW >:frfcJtiSaMR«JEV P BjWitfj £*L& J: 
[0 0 2 3] 

IMfcEffiSS 3 0 0l±, K^> y l OOCfett^PMOSl 1 00 

V-*4>SEEB P 1 Kl/'f >«1EB P 2 Ka£c?v>-CJtiS^JEVNR 
StffiMH3 10t, NMO S 1 0 6<7)V-^<7)IJEBN 1 t ><Dm,J± 
BN2 Km^^Xitmm&VP R Z5£4Li- 2>mi±%:tk& 3 2 0 Ltv^ c M 
»f^ESSP3 0 Oti, JfcgcSJEEVNR tNMOS 1 0 5<OY]/J ><7)mJ±V 
N 1 *JttSEi-*JtlS!||3 3 0, Jt^mffiVP R £ PMO S 1 0 80 K W >«1 
EVP 1 Zitm-f&itm^ 3 4 0, £*Lt>Oj£tfcgf 3 3 0, 3 4 0 KJfc£cJB?V* 

T^llIC P B ^4i^.7U 7^H4^3 5 0, 3 3 0, 3 4 0(7) 

&&&Mm&mmzmm^MON tLT&tii-&mmmr- y (jl*t\ tan 

DJ 3 6 0 S-tU^-So 

[0 0 2 4] 

«JEEJfctS!fflU 0 0i±. *&1£v>#il&WEJ: 0 ilCi^StlSVBBtSil 



ajfiE#2 003-3085568 



&m 2002-358190 



^-v: 10/ 



mm V R F t SrJtigc LT, ^Jt^^^itifs^O U T £ tB^1-£ & 

0 .1 omJEJt^SR 4 0 Ofi, ^i»KJ±^g|52 0 O^^m^^tt^itgcMmffi 
V PBWK)^->7 Y-$-Z>tztb(r)? MO S 4 0 1 St^Stf^ 0 2 h, ->7^ 

^^mi±^*mmE#&^S2 o o^m^^&^KiivR f titm-tztub 

<7)NMOS 4 0 3, 4 0 4, 4 0 5 RZ/P MO S 4 0 6 , 4 0 7 TMM £ tl & H 
RjifiiSSffSrW LT^£ 0 PMO S 4 0 1 <D V -7. \$mWMi± V D D KWW: £ *U 
M;fi*m«EE#§£g&2 0 O^^J:bic«mi±VPB75^^fbtL^ J; d Kfc 

[0 0 2 5] 

PMO S 4 0 1 <D K W >{±y - FN 4 ^<7>y - FN 4 a*, }g#t 

4 0 2 £^LT^«ffiVBB^M£*L££*a;, mmm^<D + AJj^X 

&&nmos 4 o 3 or- hbzwtitztix^&o mmm^m^-xtim^x^^ 

NMO S 4 0 4 <^>r- h tCt±^mmi±VR F^x.£>tu ^HS^NMO S 4 
[0 0 2 6] 

Mfc, ^(DMJ±itmU4 0 Ofi, lWi£M^3 0 0/^Oi^i#MONtc|£ 
oT, Jt^^O^m^OUT^^fyfitl^^lli^-^^/c^OPMO S 4 0 8 £ 
*ttv^ 0 PMO S 4 0 8 l*mm^^<Dmt)t%ii^'C$)Z>NMO S 4 0 3OK 

y tmmm&vDDfDm^mm^ti. i^pmo S 4 0 8© f w >cgn 

M^MON^#x^tL^> <fc 9 ^^oTv^ 0 NMO S 4 0 3 O FP-f >^(i-f > 

4 o 9^^$ti, ^<7)-r 409 ^<bib^tm^m<7)^tti{f-^o 

[0 0 2 7] 

M2 fi, [HI *<7>ftfjff^lSR3 0 OO— ^O^^-tHIi^Iil-e^^o 
[0 0 2 8] 

mffi^§!3 1 Ofi, I^IE V D D 1 1SSE V B B (7) I: , PMO S3 1 

1 , 3 12, mK 313, NMOS314, 315, W% 3 1 6 , RZf P N P 3 

1 7 £m>kmuzmwiLfzi><7)x^ ^opmo s 311, 312 <dv- v -e 



mtiEJlf 2003-3085568 



2002-358190 



^--J: 11/ 



fi-TtiWEBPl, BP2#4x.^^i^:^oTv^ 0 NMOS3 1 

4 O^- h liPMO S 3 1 2 O K W NMO S 3 1 5<DY- MiNMO S 

3 1 4 0Kl/^>i:, PNP3 1 7^-^(iMtEGNDt:, ^fi^ffiW^. 
^HTV^o f U, NMOS 3140 KV-f >^f>Jtic*EEVNR^fctl^$tL 

[0 0 2 9] 

mi±^£tff3 2 0 fi, 1I1EV D D hSSlEV B B^FIC PMO S 3 2 
1, 3 2 2 , m%Z 2 3, NMOS 3 2 4, 3 2 5, 1(/PNP 3 2 6 ^M^iH 
?iJ«ML7t:&0-£\ ;<7)NMOS 3 2 4, 3 2 S<DY~Y\Z, ^tl^ftim&B 
N2, BN 1 tf-5-pLbti2> X 9 Ciotv^, P MO S 3 2 1 COY— Y (± 

PMO S 3 2 2 <7) K W PMO S 3 2 2 oy- h (iNMO S 3 2 4 <0 

PNP 3 2 6^-^(iIilJIGNDt:, Ztim&mZtir^2> 0 
-€* LT, PMOS 3 2 1 CO KW > <b Jt3£mi± V P R^ffi^j£tl£ «£ 9 Kfco 

[0 0 3 0] 

Jfcjgcf?3 3 0 Ji, £tti*«»«r«j£;-r*NMOS 3 3 1 , 3 3 2, 3 3 3M 
PMOS 3 3 4, 3 3 5 t, tB7Jl£<7>NMO S 3 3 6 S^PMO S 3 3 7 £ T*« 
j£S*L-CV*£o fLT, NMOS 3 3 1, 3 3 2 COY- h C, ^rtl^tlitWcWS. 
VNRS^tJEVN l^;L<b*U NMOS 3 3 6 <0 K l"f v^fcJtttfe*^ 
W*$ii-5J:?i:4otv»-5 0 Jt$tfl3 4 0 klsMfK, gfftJg|gg£frttj£;-r 
SNMOS 3 4 1, 3 4 2, 3 4 3 RZf P MO S 3 4 4 , 3 4 5 <h, ffi7Jl£cDN 
MO S 3 4 6MPMO S 3 4 7 £ X*mm.Z*lX^2> 0 -?-Lt\ NMO S 3 4 1 

, 3 4 2©y- -etL-rttmavp l^t^iticmffivpR^x.ib^ nm 

O S 3 4 6 CO KW >^ibJtt5^*OM^ $ ai^$^* «t 9 i:4ot^4o 
[0 0 3 1] 

^>f7^MS3 5 0t±. *7l«I±VDD<b««J£GNDcora^jt^J^^M 
£*L7t}g#L3 5 1 t NMO S 3 5 2 tlM?^ ^cONMO S 3 5 2^)KM> 
tr- h)&*8MfcS*it\ ^ii,af>f>M3 3 0, 3 4 0at^H7^ 
KJEC PB»?^ J: 9 i:ftoTV>4 0 



maE#2 003-3085568 



&m 2002-358190 



^-v: 12/ 



[0 0 3 2] 
[0 0 3 3] 

l^lEVDD^A^tL/:!}:, ^^-h7?^STO^ "L" ri> 
«b "H" fc$*L*fc, ^>K^^y^«^S5l 
[0 0 3 4] 

VDD>Vbel01 + Vthl04 + Vthl06 + Vdssatl07+ Vdssatl08 ••• (1) 
VDD>Vbel02 +1 1 XR103 + Vdssatl05+ Vdssatl09 

+ VthllO +Vthlll — (2) 

[0 0 3 5] 

#!lxJ£\ VbelOl liPNPl 0 1<0^-^ 'i^^Hlff, VthlO 
4 liNMOS 1 0 4 0HlffiftJEE. Vdssatl07f± P MO S 1 0 7 Ot&fU&mztoW 

z kw y • v-xmmi±, R103 amm o 3<^m^^^i-o tfc, tai^ 

#8xJiVdsl08 (±, PMO S 1 0 8<^) Kl/^f > • V-^FIlE^Ltv^ 0 
[0 0 3 6] 

itz* WSEI 1 t±, PNP 1 0 1 , 10 2 ^^-tr^E^JIfiljf&^zttL^mf-e, 
fOffili, |KX (T/q) XLN (PNP10 2(7)x^7^Sf/PNP10 
l^i^-y^Ma) I /R103 -ejS<ft$*L& 0 
[0 0 3 7] 

litEVDD^ (1) , (2) $:<D$kft*mtz-tWii?l±, PMOS108t 
NMO S 1 0 5 lZmnmi&XMftirZ><DX-\ mffiV PI, VNlli, «t o K 

VPl^ VDD- VdssatlOS ••• (3) 

VNl^Vbel02 +1 1XR103 +Vdssatl05 ••• (4) 
[0 0 3 8] 

«^mJEVDD^ ? (1) , (2) ^0&#£»fc3*v>jfc3»te. 
I 1 (i«/h^t-Iffii:fg:Tt^o Z<DWi&^ PNP 1 0 1 ^^tfiS^JIlIj^tc^ 

miE#2 003-3085568 



<Wm 2002-358190 



^-v: 13/ 



tizmmmz i isi£ u pnpio2 z^tsmm&^Mn&mvitmz 1 1S2 

h-fh PNP 1 0 2 (iPNP 1 0 1 =fc i9 ^mt\Mm^^-r i> X o Klfjc 

I 1 sl< I 1 s2 (< I 1 ) ••• (5) 
[0 0 3 9] 

NMOS10 4, 106<hNMOS105, 1 0 9 X*ffim £ tl& < y - t 

, PMOS110, 1 1 1 t PMOS 1 0 7, 10 8-cmfc2tiZ> < y-®ffit 

\zi^xmm^-y o i3m^fix^z>tzib, (5) ^vtm^^x, ^20 

VP1 = VDD— Vdsl08 (I lsl) 

^ VDD- VdssatlOS - (6) 
VN1= Vbcl02( I 1S2) + I ls2XR103 + Vdsl05( I ls2) 

^Vbel02 +1 1XR103 +Vdsatl05 ••• (7) 
[0 0 4 0] 

-2r> tiiffvDD^ (i) , (2) ^(D^n^mtz-rm^ mst^^3 

1 OOPMOS 3 11, 3 1 2 t, K^> yy^g|5 1 0 OOPMOS 1 1 
1 , 1 lOii^ 7-W*^^o fct, PNP 1 0 1 <h*ffi^r^3 2 0 
(DPNP 3 2 6<D^< y *B«^Ut*U;£\ iOlEM^3 2 0 Hjotf^N 
MOS 3 2 5, 3 2 4 fiNMO S 1 0 4, 1 0 6 t < y <h & & c - ti 

sra^i?3 i oopmos 3 1 i ~pnp 3 1 7 Kitft&m»fL t , m 

J±H£2f 3 2 OOPMO S32 1 -PNP 3 2 6 Ki/tfr&m&tti, *H£ I 1 
L<&£ 0 -<7>*!rg\ mj±#§£§?3 1 0^"bm^$tL^itfcmi±VNRfi^<7)J: 

VNR=Vbe317 +1 1 X R316 + Vgs315 +1 1XR313 -Vgs314 

- (8) 

[0 0 4 1 ] 

P N P 1 0 2 <DJ^ ^ y ? If = P N P 3 1 7 <D3- < y 9 Mff 
R103 = R316 

tbll#2 003-3085568 



mm 2002-358190 



^-v: 14/ 



I 1XR313 =Vdssat315 (=Vdssatl05) - (9) 
[0 0 4 2] 
ZtUZ£t). (8) Sili^J: -9 K&& 0 
VNR=Vbel02 +1 1XR103 + Vdssatl05 ••• (10) 
[0 0 4 3] 

ffiot, 1JIVN 1 fcJtte*JBEVNROBB#»i, (4) , (10) 5^<b. 
J: d & o 
VNl^VNR 
[0 0 4 4] 

— *ffi*^S3 2 0^c,W^J$*L&JtlS!«£EVPR*±, ^i^:^l>„ 
VPR= VDD- Vgs321 - I 1XR323 +Vgs322 ••• (11) 
[0 0 4 5] 

I 1XR323 =Vdssat321 (=Vdssatl08) — (12) 
[0 0 4 6] 

-rtucj:*). (11) S;ii^j:9t:^^o 

VPR= VDD— Vdssatl08 ••• (13) 
[0 0 4 7] 

^oT, 1EVP 1 fcJttfcWEVP R(Dmm^ (6) , (13) Rfrh^ #.<D 
X 9 ^ & £ o 
VPISs VPR 
[0 0 4 8] 

lilffiVDD^ (1) , (2) ^*>&f*£S5rt:3 (8) , (9 

VNR=Vbel02(I 1 S2) +1 ls2XR103 +1 ls2XR313 ••• (14) 
[0 0 4 9] 

(5) , (9) &<dw&£. mfc3 1 3 nmmvLT&z z\tt, N 
m o s i o 5 mmmm<D tz #> K&mmm* uwifccj:^ ^oni 



miE#2 003-3085568 



&m 2002-358190 



^-v: 15/ 



I ls2XR313 >Vdsl05 (I 1 s2) — (15) 
[0 0 5 0] 

t£oT. IEVN 1 £&mW&VNR<Dmmi, (7), (14), (15) 5*U 

VNK VNR 
[0 0 5 1 ] 

l^#^> J£gcSEEVPRt±, (11) , (12) >k<D£o M%& 0 

VPR=VDD-I lslXR323 ••• (16) 
[0 0 5 2] 

(5) , (12) ^miil muz 2 zmmm%^hh^tt, p 
n p i o 8 mti&nm^v>tzfr\zikmzmjL t zttzx*), 

I 1S1XR323 >Vdsl08 (I 1 si) - (17) 
[0 0 5 3] 

$£oT, HEEVP 1 tSt®.m.l±V PR <Dmm*. (6) , (16) , (17) 3Z£ 

VPK VPR 
[0 0 5 4] 

&±iitib&b. m>k^7^4«i o o niE#^m^SEVDD^en 

JP$*tTKfftLrv»**^*i, IEVN 1 ^JtfcmffiVNR, ^o, IEVP1 
^Jt$cmEVPR<h&i9, jEir«r«iR«JEVDD**epini$*L-Cv^v^^tt, m 
EVNKikftEVNR, tffVPKKEVPR^^o 
[0 0 5 5] 

»fft£ft*P3 0 OOJt3£§?3 3 OO + A^jSB^KttmffiVN lrt s A2j£*U - 
A^^T-^(iJt^mJ±VNR^A^$ttTMSffi^itfc$^^>o ^ /z. Jt«cS3 
4 0^»-A^^^*£EVP l/^A^tU +A^^T-tC(iifc^mi±VPR76 ? A 
#$*LTW«JEa s Jfctfc£*L.& 0 Jt3£f?3 3 0,3 4 0 Ojfctfcg^Ui. AND 3 6 
0 J: o T|^S«^ ? tbti&W, Hlli^M ONii, /r/K^ y T'UfeSB 1 
0 0 75 ? IE#^m^mi±VDD-etti^L-Cv^ t "H" £ & <9 „ JE#& 
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m^mBEVDDT'fij^trv^v^ ^iztel^ov "L" t&& 0 
[0 0 5 6] 

— ^mEEH^gP 2 0 0 T«±, NMO S 2 0 2 #\ NMO S 2 0 5 , 2 1 
3, 2 1 4t<7-@S&?rf#iLt^^^t\ itLf><7)NMOS 2 0 2, 2 0 5 
, 2 13, 2 1 4 Mtl&mit 1202, 1 205, 1 213, 1 214 #:<7>M## ? 

I 202/(W/L)202= I 205/(W/L)205 
= I 213/(W/L)213 
= I 214/ (WA) 214 ••• (18) 

[0 0 5 7] 

tSU F!lxJ£(W/L)202(i, NMOS 2 0 2 <DY- hVmttY— h S<7)Jt<7>ffi£7jt 
[0 0 5 8] 

PMO S 2 0 8 KflfEfL&maEJi, S#l2 7 0 Ctn^lttNMO S 2 1 4 C 

1208 - VRF/R210( = VN2/(R209+R210)) +1214 — (19) 
[0 0 5 9] 
(18) 5Wb. (19) Sli^i 9 
I208/(W/L)208= (VRF/R210)/(W/L)208 

+ 1202 X (W/L)214/((W/L)208 X(W/L)202) ••• (20) 
[0 0 6 0] 

HIIliifiS^A^JS^NMOS 2 0 3, 2 0 4, RtTSBftftfOPMO S 2 0 
6 , 2 0 7 LT, NMO S205, 213, 2 1 4 <b PM 

OS206 (207), 208, 211 <7>tV ^ >v a >M#£> ^OJ: 9 Hfft 

2 X (W/L)205 ! (W/L)213 I (W/L)214 
= (W/L)206 (=(W/L)207) I (W/L)211 : (W/L)208 — (21) 
[0 0 6 1 ] 

1^ ^7-@l^^iit^NMOS2 12, 2 15^)f^>y3>» 
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2 X (W/L)212 : (W/U215 
= (W/L)206 (=(W/L)207) ! (W/L)211 ••• (22) 
NMOS 2 1 1 Cv»&H»fL(±, NMO S 2 1 2 t<z : Mti&n : MtNMO S 2 1 

1212 =1211 - 1213 ••• (23) 
[0 0 6 2] 

^oT, NMOS 2 1 2?)Stf{Ll212 (i, (18) , (20) , (21) , (23) ^ 

1212 = (VRF/R210)x(W/L)211/(W/L)208 (24) 
[0 0 6 3] 

BP*>, m»fLl212 f±, *^mEEVRF<h, mX2 1 0 <h, PMOS208, 2 
[0 0 6 4] 

NMOS 2 12, 2 15f±, < 7-®3&%mj& LT^^tN «yfi I 212 fi, 

1215 = (VRF/ / R210)X(W/L)211/(W/L)208X(WA)215/(W/L)212 

- (25) 

[0 0 6 5] 

(18) , (20) - (22) , (24) , (25) :£<0Ht^^ >X<nm&^J& 

I 211/ (W/L) 211 = (VRF/R210)/(WA)208 

+ 1 202 X (W/L) 214/ ((W/L) 21 IX (W/L) 202) - (26) 
I 214/ (W/L) 214= (VRF/R210)/(W/L)208 

+ I 202 X (W/L) 205/ (2 X (W/L) 214 X (W/L) 202) - (27) 
I 214/(W/L)214= I 208/(W/L)208 = I 211/(W/L)211 - (28) 
[0 0 6 6] 
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I 203 = 1 204 (= I 206= I 207) = ( I 205 + 1 215) /2 ••• (29) 
[0 0 6 7] 

- <7)*Jr£\ PMOS 2 0 6, 2 0 7 <DY- Y mi±RZf K ^KJEEjW L < ft 
^(7)T% :<7)PMO S206 (2 07) t PMO S 2 0 8, 2 1 1 «*L&m»ft 
M^t±, frOXo Kfc& 0 

I 206(= 1 207 =( 1 205 + I215)/2): 1 208 : 1 211 
= (W/L)206: (W/D208I (W/L)211 ••• (30) 

[0 0 6 8] 

(30) 5£f± (28) ^hfit:^otv^Ot\ 2iI&*#IB&tillII&MA2JSI$f* 
[0 0 6 9] 

iot, y- KN2om£E(i> y — KN 1 frh^-z. h fc&MMMWlfffe bAst* 
M^^> K^> y y^SJEt^L < * lj > Z<DS- KN 2 (DmJ±^MjL2 0 9 

, 2 1 ox~frmLfzmmmi±vRF i>'&m^m<Di l zt&t*m^wi±t%2> 0 

[0 0 7 0] 

Lri*&, EIKKJA^JSI*^-^*^ hmEE^-Hn-e^>^^coKj^(±, (20) , 
(26) , (27) RfrbbmbfrteXoiZ, II2 10<7)»NMOS 2 0 2 © 

[0 0 7 1 ] 

NMOS2 12, 2 16li, 5 9-|sl(&£*J& LTv>&0"e, (25) 5<W*t>#; 
I 216(= I 217) 

- ( VRF/R210) X (W/L)211/(W/L)208X (W/L)216/(W/L)212 
-KX (VRF/R210) 
[0 0 7 2] 

£*U±, NMOS2 1 zajS^»l<7)itv^^L7t— S^tt^Itil) £ t 
[0 0 7 3] 

SJEJfctfcSB4 0 0 Ki$v>-C\ PMO S 4 0 1 ^**H«JEH^ 2 0 OOP MO 
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S 2 1 7 t < 7-\B\%&%mJ&LX^Z><DX\ :<7)PMO S 4 0 1 ^t^mflfc I 
401 (i. PMOS2 1 7 HvttL^mvrL I 217(= 1216), EP"t> ( VRF/R210) HJfc 
^J-T^o fi£oT, 7- KN4(?)t)±VN4 1±, « ^Ml^OlSft^mi LT, 

VN4= VBB+ 1401 XR402 
= VBB+ a X VRF 
[0 0 7 4] 

y-KN4tf>*JEEVN4tiU Mift^Sff^+A^T-M-x. h ft, -^Mfijii 

*bso - A7j *m=p k t± , fijs^fb ^ti i: ^ v » mmrnm VRF ^ x. h fix ^ 
^ot, mft&ms 0 O^^PMOS 4 0 8 <DY~ h K#x. «b tiz^mn 

fMON^ ? "H" , BP*>, jElT&m^mffiVDD-CKi^LTv^ t ifctt, PM 
[0 0 7 5] 

KlifMON^ "L" , EP*>, ZE#&m^mj±VDDT»jff LTv>& 
v^^Ufi, PMOS 4 0 8^t>fc*»l, -f 4 0 9 ^ <b fcti^ £ *i&;f£ 

tb«#OUTti?MlJStl^ "L" <h&&o 
[0 0 7 6] 

[0 0 7 7] 

k^> y ri&^ffi i o o amfcwu r^mm.t^y k^> ? y a mi±^^ 

if-t O U T £ tmm K#it £ -£\ *EBtfcfflflr*5&*5e iib^t^o Kih 
[0 0 7 8] 
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^l«:*t>-b;^^fgt Lt, Mffl^PMOS 2 0 6, 2 0 7 tOT 
OPMOS 2 11, 2 1 7(7)iRFttJt-C*Eb^»mS£S:2g»i«i|BIS»l^"«^r^m 
SLtwini*-*-* mJE^&m^£f§£ 2 0 9,2 1 OKMS&it"!® 

[0 0 7 9] 

(n 2 <o%mm 

@3«u **wo*2o^*BS8*^*ffiJt«ffi^«jSBi-e*-6o corns 

Jt&SIU 0 0 A»±, HI 4 3 <7>mi±Jt^4 0 0 Kftx.Tt£»t h tl& & <7)T-& 0 „ 
HI 1 4><7)^i:*ii<7)^lC{i^a<7)^W^ttTv^ 0 
[0 0 8 0] 

11 1 ^omEEJt«c^4 0 0(±, S WI V B B ^ 1$1E V R F i: ittt l> ^ 
<DT$><?fztf^ :oSff»4 0 0 Ali, HIEVDDtSrfSEVRFi: 

4 0 OAtli, IH 1 4><7)«EJt^4 00<7)PMOS4 0 1 <h^jt4 0 2 
LT, m^SJ±VDDi:y- KN4^Fb^C^4 1 0 ^^^L, i^7-KN4 
tIitJEGNDOF B 1t:NM0 S 4 1 1 ^giLtv^ 0 NMO S 4 1 1 <D^- 
h ii> NMO S 4 0 5<7)V- h tWtWt^ft, &mWJ±§£tk^2 0 0frh<D;U T 

tsjSB4 0 0 tmnx&ho 

[0 0 8 1 ] 

-^m/±Jtfc$|54 0 0 AT?li, NMOS 4 1 1 ^*$tEM^2 0 0<DPM 
O S 2 1 6 <h < ^-HI]f&^#^;LTv^(D-C\ icONMO S 4 1 1 ^tL&mv/fl 
1411 (i, PMOS2 1 6 H»pLtL^my)fLl216 , EP*> ( VRF/R210) HJt#!l1-£ 
o ^oT. y- KN4 01EVN4 ii, « ^ffitif^^lSft^m^ LT, ^Oi 

VN4= VDD- 1411 X R410 
= VDD— a X VRF 
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[0 0 8 2] 

&o t^oT, IMI^l^S 0 0^f>PMOS 4 0 8^- h h ti&mm 

TM0Ni ? "H" , gp*>, IE1lf<:*iRmJEVDDT»f^L-Cv^fc#tcti > PM 

, Jt^ltJPrfi^ 4 0 9 ^f)ttHifOUT t U^^H^o 

[0 0 8 3] 

^t^bza, PMO S 4 0 Stf*yt & <9 , -f W*- * 4 0 9 frh W,t) £ 
Wte-^OUTIiafilWtoK "L" £&-i> 0 
[0 0 8 4] 

[0 0 8 5] 

ni4{±, ^i§H^oS3comM^^^i-mEit^<7)«^:iii^^^o -omi± 

JtgcSIU 0 0 Bi±, Ell 4 , ^«£J:t:^4 0 0 ^ftx.TfW ^ *L£ & ©t?* 0 , 

HI i £tf[H3 ^o3?*fc*fio3?*jc»±*fio^*«#$*L-ry^ 0 

[0 0 8 6] 

El 1 ^OSi±Jtfc^4 0 0 (±, mfcmi±VB B £**glS]±VR F tftMCtk i> 
O"<?*ofcj&*, £omjEJt(S$M 0 0 B(i, «x.t«iK«ffiVDDSr#JELT^ 
JK$n^JE*£EVPP^cortSP*BE*, iilSVR F ^it^LT, ^-<^)Jt^ 
fif*^W«-^OUTS:ai^Jl--6*><0^*-6o mJEJttS&M 0 0 Bfli, HI 1 * 
<DW.l±_\tm&A 0 0<7)PMO S 4 0 1 , 4 0 8 tfflfcA 0 2 £BIJ|&U #E1E 
VPPty - KN4(0f B 1i:ffi4 1 O^^MLT^coy- KN4 tMtffGN 
DOfflUNMO S 4 1 1 *giLrv>4o NMO S 4 1 1 tf>$*- h (±, NMO S 
4 0 5<7)^- h mmW&.§k*EM2 0 O^^WT^tEVNB^ 
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[0 0 8 7] 

mk. mmm^^mtt^r^^-NMo s 4 o 3 <ar- p ^megnd 

OPbIUNMO S 4 1 2 ;<7)NMOS4 12^-M:, Kjff^MR 

3 0 O^ibO^lM-^MON^ 4 1 3T\^j££tlT#;L£>*L£ J: o \Z 

^oTv^ 0 ^^o«^(±, in i $><Dmi±itm^4 o o tmmTb&o 

[0 0 8 8] 

- omffiJt^ 4 0 0Btii, N M O S 4 1 1 fr&mMJ±^U 2 0 0OPM 
OS2 1 6^ ^-IHl^^^LTv^cT)^, CONMO S 4 1 1 izifoti&mfft 
1411 fi, PMOS2 1 6 tCwfL*L£myfEI216 . « ( VRF/R210) tcJt#!]-r& 
dot, y-KN4(OiEVN4(t a ^nWc^Wn^Mt Lt> ^601 

VN4= VPP- 1411 X R410 
= VPP- a X VRF 
[0 0 8 9] 

m%*<o-Atii%tj-izte^ i&mmm friz t^tm^mmmE.vRF&j^z.c> fix ^ 

&o t£oT, Mifmm3 0 O^^PMOS 4 0 8<Df - h H-^x. h tL^^lff 
fMON^ "H" , BP*>. iES^m?«J±VDD-e-Ki^LTv^i: g^fi, NM 

> JtKISmti-r 4 0 9 ^<bf£ttWf-^-OUT t LT&t}ZtiZ> 0 

[0 0 9 0] 

— -ft, ^IfifMON^ "L" „ gp^, ZES^m^mEEVDD-eU^LTv^ 
V^t £ NMO S 4 1 2tf* >t%*)* 4 4 0 9 frh fcB^J £ tL^>^ 

ffifc-^OUTfctSlfflWK "H" <h&& 0 
[0 0 9 1 ] 

> n i (omm^m t mmm & 0 

[0 0 9 2] 

4 (ommMB) 
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[0 0 9 3] 

ClOSJE^miHlKti, 11 1 *V>/*> K^> y T'SI&SB 1 0 0 £WHffl&BM3 0 

o nftx.T, -e-n-e^LWfiSc^^^/o k*> * m^gp 1 o o a t»f^Eisaj 

3 0 0 A*|S:»t-C^4o 
[0 0 9 4] 

H 1 <7)^> K^> y 7°f§£g& 1 0 0 -Ctt, TXMMfk&m&n Wlft&<0& 
mU^tzibK^ ISi-tijE/UONMO S ^ PMO S 5 7-@S&/^<b 

**«jt;l/-^4rfflv>-rv^^ K+> 7 yH4|5 1 0 0 Atii> NM 

[0 0 9 5] 

BP*,, Z<D;*y K^> y -?5k£M 1 0 0 Ati, m 1 <D^y K^> y "/^SR 1 
0 0 tmm^ PNP 1 0 1 , 102t, Jgjftl 03t, NMOS 10 4, 10 
5 £"Cmf£ZtiZ>'*> K^r.-t y y^»fi^^;l/S£3e^lfllSrWtrv^o NMOS 1 
0 4, 1 0 5<DV- h fiNMO S 1 0 5 <T> KW >l,z1gWtZti, -tL^ONMO 
SI 0 4, 1 0 5<D >i)K fWPMO S 1 1 7, 1 18^UII 

lEVDDt:ii$*itv>-5, y y«y^U^;H^ttl#«t L 

T< 7-[IJB&£1*$;-*-£ PNP 112. Jgjftl 13, PMOS1 19^L, J 
- FN 1 t^PMO SI 1 9 <D y 7°t)±VBG^ 

[0 0 9 6] 

MtC, i<7)/s> K^> y 1 OOAIi, PNP120, NMOS 1 2 1 

. 1 2 2MPMOS 1 2 3 ;fcfcfc&»«ffi<Z>:l*IBlElB&fc* LTV** 

0 PNP 1 2 0 ^tL-rtL^mi±VBB ii^WiSJiGN 
DfcgMfcStL, '^liNMO S 1 2 1 O KgM££*L-T>>&<> NMO S 

1 2 1 <DV- MiNMOS 1 0 5<D ^fc8M£$*l£ 9 1 

2 2 £^LT»mj±GND^M2*LT</>£ 0 NMO S 1 2 1 <D >(±. 
PMOS 1 2 3 ZftLxmmm&VDDiZ&mZtiX^&o fit, NMOS 1 
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2 1 (7) ruj ><Dni±fr\ F^r> y -7~"m±.VBGKttfc1-2>^4 T7Wlt^ 
: M1-fzi?><D;U T7\t^rB A S t LT. PMOS1 1 7-11 9, 12 54)**- 

[0 0 9 7] 

£ fz, Z<D/*> K4=> v -7°%-$lU 1 0 0 A(£, [HI 4V*> K^> y^^U 1 
0 0 79- h7 77^(7)l)±epj]DfflWPM0S 1 1 6 Z^LXte"), 

-4)PMO S 1 1 6<7)y-^^lilEVDDC, K W >t5 s NMO S104O 
K V A > Kfrtirtimm 2 ft, y-Y\,zi$79-YTv 7^f -5§- S T «b 

[0 0 9 8] 

— »f^Kft*K3 0 0A(±, K^> -y7°^^l 0 OAOftM^i 
ft-f* & <DX\ IStEVD D tC^tJS LfcifctSttEV P R £«f±3§£fl 

3 6 0 JtfcmffiVP R bs*> K^> yT'fl^SPl 0 OAOPMOS 117 4) 
K W >4)SI±V P 4 ^Jtic1-^>Jtic§f 3 4 0 ^ ^OJt«S3 4 0 \Z;U T7 
m&C P B £#x.£/M 7J^MS3 5 0 fc-C«J££*iTi/>& 0 

[0 0 9 9] 

«ffi#§£f? 3 6 0 it, 79- Ym^STZUMt&J 36 WM 

IE V D D t IftlE G N D © f| t:S^iJ Cg^ ? tif: P M O S 3 6 2 tm.in.3 6 
3, 3 6 4-cm^^tL, <i >^-9 3 6 1 4)ai7J«^PMO S 3 6 2 4)**- h 
K-S-x.^*^ J££l3 6 3,3 6 405fi|iK^f>JtlS!«£EVPR3&*m^l$*L*o it 
4 0 t/U7^M^3 5 OOfili, M2 t\e\mX\ d<Djfc£cf!3 4 0 

EI 1 fcH#-C*-5o 
[0 10 0] 

[0101] 

«^SSVDD^iS:A$tL^ft^. 79- y Tv y'm^s t^u^j^ "l" 

h "H" K^^ 1 0 0 AfiDif^mt-So 

[0 10 2] 
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VDD>Vbel20 + Vdssatl21+ Vdssatl23 ••• (31) 
VDD>Vbel02 +1 1 X R 103 + Vthl05 +Vdssatll8 ••• (32) 
[0 10 3] 

£C1-C\ I 1HPNP 1 2 0, 1 0 2 *&tr&WJm&Kffi.ti2>W.%L"C$>*), 
-?-<7>iIl±, IKX (T/q) XLN (PNP10 2©xv 7 ^Ii/PNP10 
l^i^'^It) I /R103 «?tll)o 
[0 1 0 4] 

IIIEVDD^ (31) , (32) 7%(D0kft$:ffit:-fm&lZ, PMOS 1 17 t 
NMOS 1 0 4limtmi&~CW)ftir&<DX\ mi±VP 4 (i^Ocfc ^ tc^^o 
VP4=Vbel01 +Vthl04 ^ V D D - Vdssatll7 — (33) 
[0 10 5] 

£L&, m^mEEVDD^ (31) , (32) $:<Dgcflr*ffi tz S & VMfr&li, 
I 1 l±«/h**Stffi*i<g:Ti-*o PNP 1 0 1 Sr-g-trEyiJigKuat 

^-SmSSEliSr I lSlt U PNP 1 0 2 £^fr]S?iJ[I]i&M*L&mitig£ I 1 S2 
t-t&t^ PNP10 2liPNP10 1 i») iiX^^mWimm^mir^Xo 

I 1 sl< I 1 s2 « I 1 ) ••• (34) 
[0 10 6] 

NMO S 1 0 4&LKPMO S 1 1 7<DWMm&£. NMO S 1 2 1 MPMO 
S 1 2 6 OiE^iJlHlj^fi, ffiS^mtJ^J^A^fiJ^^^tLfc'Jfil^-y^ML 
X^2><DT\ (34) SfcOtKSgKiSH-C, ^<^^:^ «9 3Zo 0 
VP4= VDD— Vdsll7 (I 1 si) 

^ VDD- Vdssatll? ••• (35) 
[0 10 7] 

^^-hTy^ifSW "H" *ffi|&^«3 6 OfrhmiJZ 

th&itMimj±VP Riift<DX d Kfc& 0 

VPR= (VDD- Vdssat362) X R364 / (R363 +R364) — (36) 
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[0 10 8] 

(31) , (32) 3:$:mtz-?mWMJ±VDD<nmi&mZVDD 1 t LT> ifii3 
6 3, 3 6 4<?)i^Mfti:^^ J: 9 CKSt-So 

VbelOl +Vthl04 < (VDD1 -Vdssat362) XR364 / (R363 +R364) 

<VDD1 -Vdssatll7 — (37) 

[0 10 9] 

IHCJ: 19, K3r v v -f§k£M 1 0 0 AKIE1jrfcWSi*EEVDDj& s £P2«l$ 

VDD^flnSfi-Cv^fcv^&li, mi±VP 4 >Jfct£mJEV P R £ 
[0 110] 

Jfciseff3 4 0©-A^?-i:tSVP4TO$^ +A2>3m^- ^mtmm± 
VPR^A^7^tLTM«ffi^ltfe^tL^ 0 £*uc«fc»K MfMONtt, 
K^>-y7°^Sl 0 0 A^jEHt^miBWEVDD-Clftf^LTV^ £K "H" 
JE^^miimJEVDDT'SftftLTV^^t^tCti "L" t&2> 0 
[0 111] 

&ib\ *rtmJE^SI5 2 0 0 fcWEEJttfcSM 0 OOffij^ti, il^Iiiit 
t&9§ L £ is 19 T?* I) , E« * »tf & # £ £ "COifciW {ifiJ^i" * 0 
[0112] 

iztajLX, from 
[0 113] 

K^> y yi&^SB 1 0 0 AK£v>T, igi8l&fKSo£^JDD£0£#t::, N 
MO SO lSflMSWa^-^EIKtrttffl ltv^<7)t\ SI«EVDD«±#C 

«je v d d j&*epira $ *lt 1 m Kis^x, z (ommns. vdd (vmww&m- * 

$ltfi:NMOS 1 0 4, 1 0 5<D KW ^«JE**ft5e$*L, 111EVDDO 
»il.NMO S 1 0 4, 1 0 5 CO K W >lE©l^i < & *K NMO S 1 

04, 10 5<7>^^^^^ft^p^tcj:^^/NM rxmm.<DmW}^t)^ 
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i> Z. t &X § & v > i o & i& ^ W.WMS. V D D -tr^^mffi VBB^ffit^ 

L & *U£ & & v> K^m^h&o 
[0 1 14] 

(» 5 (D-mmm 

[0 115] 

-omffittmiHlfi&fi, 0 5 ffO/O K^> y -7°5&$lU 1 0 0 A t (i^fltJ&O 
M^/OKff>yMil 0 0Bt, l)±Mg5 0 0 ^ m/±Jticg|5 6 0 
0 <L-e«lS$tLTV^ 0 

[0 116] 

^> K^> y yi&^SB 10 0BI±, El 5 K^> -y m^SR 1 0 0AI: 

, /U r^mffiv p B^m^ts^oNMO snot pmo si 2 i 

L£fcO-e&&o NMO S 1 2 0OV-^fiSife«EEGND^^$*L, h 
K W XiPMO S 1 2 1 <D K W >K&&LZtLX\<*&o PMO S 1 2 1 ©V 

v*&o ^LT, PMOS 1 2 1 O Fl/'f >^?>Jti!aMR*£tVPB3&*to^7$*i* 
J: 9 C&otv^o 
[0 117] 

€EE3&£S& 5 0 0(t IStBEVD D LfcJttfcWJEEV PRt, t&tfKW 

^^ta^VcWMSM C P £3£££-£& &<7)-C\ 0 1, PMOS 5 0 

2,^^gj5L5 0 3, 5 0 4, 5 0 5tM$tlTt^ 0 PMOS 5 0 
*tem^mJEEVDDK^M£*U KW >t±i£^J«H£S*Lfc«#L5 0 3 -505 
^^LTgM)EGNDt:tM$tltv^ 0 PMO S 5 0 2 <DV— h liZl±^ 7.9 
- hr-y/ffSWW^^ 5 0 1 t?Ste$ftT-5-x.t>*LTV>& 0 L-T, 

itt5 0 3, 504 <nmm&fr bitmmi± v p r ^tt^ $ *u Jffi 5 0 4 , 50 

5<^M,£><bJt3£SJ±VC Pj& ? ffl:fr£*L£ «fc 9 i:S:oT^4o 
[0 1 18] 
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mJ±Jt<K$B6 0 Oii, K^> y m^ffil 0 0 B^fbffi#£*i&mEEVP 
4 tfltJEEH^«P5 0 0-CH^^tL^Jt^mffiVPR^ifc^LT, lES^m^mffi 

> Z<D^mE^M0NZK$zLtzmm J iT/M0N$:ltit)1-2>'( 6 2 0 

[0 119] 

<7>mi±itfe^ 6 0 0 fi. K^> y 7°%^ 1 0 0 B^tiiTJ^tL 
K^> >y«EEVBG <tmi±l§^5 0 0 tiTtiJt^mEE V P R <D 

6 3 0, 6 4 0 ^f LTt^o -H^^^f -yf 6 3 0, 6 4 0 ^m^JtajJfiJt^ 
t£6 5 O^-ATJ^^i-^tU -<7)Jt$cfi6 5 0<D + Xtf^^x.hiti, 
itm^V CP tit%iZtiZ> <fc^ C^o0^ 0 f LT, Jt3£#l 6 5 0 CDtttfjM 

[0 12 0] 

IU7(±, 06 4^ifcgcf?6 1 0, 6 5 0<D-M%7r;1-®$&m'C$)Z>o 
[0121] 

Jt$<£?6 1 0(±. l£f^i|iS^£f#;trt&NMO S 6 1 1 , 6 12, 6 13M 
PMOS614, 6 1 5 SM^NMO S 6 1 6 MPMO S6 1 7t, 
^7^1EM1«a6 1 8I^NMOS6 1 9 fc-efltJfi$^"CV^ 0 fit 
, NMO S 6 1 1 , 6 12 <D*f- h ^frWmffiV P 4 WJt^KEE V P R 
7^x_<b*U NMOS 6 1 6<D KW >^ ^l£^f fMO N^ttiTJ £ ti& £ 1 

[0 12 2] 

Jt^6 5 0(i, mhmm%zzmj&-tz>NMo s 6 5 1 , 652, 65311; 

PMOS 6 5 4, 6 5 5 t, *M<7)NMO S 6 5 6 IffPMO S 6 5 7 L 
tv^o sEK, -<7)iticfl6 5 0(i, gllffMON^ "H" <^t^:, K 

^^ ■7 7°^sbi o oBfrhmtfZiLZ&mmfcmE.vpBZ^j rxmi±t t 

TA7Jt^^^7fM^NM0S 6 5 8 h, itif /MON^ "H" <7)^C 
* Jt^mo^tBjf-tOUT^ "L" i:iSt^.f:i6«NM0S 6 5 9, 6 6 0 
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£WLTV>& 0 fit, NMOS 6 5 loy- H:, 7f 6 3 0, 6 4 00 
m#«^M£*U NMOS 6 5 2 0^- h^it^cmEEVCP^x.'b^ NM 
0S 6 5 6©KP^f >frhtittitfg^rOUTtfmij2ti2> X 9 i:^o0^ 0 
[0 12 3] 

[0 12 4] 

4 co mffiMm t mm. k , ^ 2 o <^ ^ [i] ^ ti ^- ^ ^ & & 0 

VDD>Vbel20 + Vdssatl21 + Vdssatl23 ••• (31) 
VDD>Vbel02 +1 1XR103 +Vthl05 +Vdssatll8 ••• (32) 
[0 12 5] 

— 3fr, Hg-^d* "H" <7><!:# A «EES&&«£ 3 6 0 h tHU £ ti*> Jt^m 

VPR= ( VDD— Vdssat502) X (R504 + R505) 
/ (R504 +R504 + R505) (41) 
[0 12 6] 

(31) , (32) RZffitz-tmmmmvDDvwri&mzvDD uu, jks 

0 3- 5 0 5<nm*%.<0&Wt&2>£ 0 \Z.lSCte+Z> 0 
VbelOl +Vthl04 

< (VDD1 -Vdssat502) X (R504 + R505)/ (R504 +R504 +R505) 
<VDD1 -Vdssatll7 — (42) 

[0 12 7] 

19, K^> 7 7"M1 0 0BtCjEHf*m«*EEVDD**epjn$^ 
TlMfcL TV* 1EVP 4^JtM/±VPR££*K lEHf&miSiWJEEV 
DD^enin^tLTv^v^^-(±, «ffiVP4>Jtig<:«l±VPR<!:&£o tot, 

Jt«c§?6 1 o^«bm^$tL*s^-^MON*±. jEHfj&miBWffiVDD^epin^ 

tLTv^^^tc "H" , iEii?%mMM1±VDDtft[imZiX'C^%:^t£l l z "L" 
[0 12 8] 

mfiE#2 003-3085568 
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0#M->, ^^7f6 4 0^t7tiD, Jt3£f£6 5 0^^i:ii, ^> K 
^> 7°3§££M 0 0 Bfrh&jjZti&^y v y 7°mi±V B G tWl±§&!kU 
5 0 Ofrh&JjZtiZitmmmvC 
[0 12 9] 

^Ijf-^-MON, /MONfi^-tL^tL "H" , "L" -?$>Z><D1:\ 
lt$ef?6 5 0|*I<7>NMO S 6 5 8 ti^>, NMOS 6 5 9. 6 6 0i±t7<h^^ 
o iot, JtfitlffVPB^NMO S 6 5 8 £^LT. NMO S 6 5 3 , 6 
5 6<7)V- :©NMOS 6 5 3, 6 5 6li, /r/K+> 77 ^ 

SM 0 OBONMOS 120i^ ^-[ITOIf^ & ^ , ^^^(ONMOS 6 5 3 
, 6 5 6 ^vt^m^ I 653 , I 656 li. &<D X d ^&£ 0 

1 653 =(WA)653/(W/L)120X I 120 = a 653 XII (43) 
1 656 = (W/L) 656/ (W/L) 120 X I 120 = a 656 XII ••• (44) 
[0 13 0] 

££"TN a 653, a 656 limmZtiTE.^l'C&lO , NMO S 6 5 1 , 6 5 2 . PM 
OS 6 5 4, 6 5 5 «h, P M O S 6 5 7 <7)T"V J > v a >it Kj£ CTl^*e § £ 
Wt\ Jt3£Sl6 5 0cOA7J^^-7-t'7 h mj±£-tfn Z. t 

[0131] 

^7j. IE#^m^mi±VDD^riiJP$aTv^v^ § ^{i. 6 3 0^ 

^-7. * >f 6 4 0 > »K itm^e 5 0 60- A^T-Kti, mj±5&± 
f?5 0 0^f>m7J$tL^,Jtfcm£EVPR^ +A7J^T-^fi^mi±VC P^ 
z-htl&o Z<Dt£, it^6 5 0 F*J<7)NMO S 6 5 8(i^7, NMO S 6 5 9 
, 6 6 0lit>ii»), ^m^OUTf±?MUWH "L" <h&.?>o -At) 

[0132] 
[0 13 3] 
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*o^3EiR^/w*^, nmo so i&mm<mm)\'-y o m*iiimLx^z><D'c 

Ci^NMOS 1 0 4, 1 0 5 CO K V 4 >mi±<7>M/$ ? & < & 0, f§£^-f T^S 
?JfL<7)^E!j^^^ < 1"- t^-e^^o feT, ^> K^> -y -f%b$L<T)tztb\Zji 7, 
3- KM^fflv^di^fl^^J: ? ii£i>lilEV D DtittEEV B B 

^tbl-^^, nmo s wpmo s<7)H^^-v^;us^is^^^:^^$i 

[0 13 4] 

tfc, m/±it^6 o o ^om^mavDD^ensp^^-cv^v^ ^ 
Jtict?6 5 o^^m^-r^^ai'ff-^ouT^^Mijatjn "l- n@^i-^>t* 

fc, -Oit^t?6 5 OOA^^^ib^^om^JM^ "L" fc/^i^li 

^\ wmmfc v d d o^AB#^gif^Bf omititi * m±-r z>^t a*-e § & 0 

[0 13 5] 

6 (ommmm) 

[0 13 6] 

domffit^ffilelKti. 0 6 tf^mjEI&^«5 0 0 tmJ±it%tU6 0 0 Kftx-T 
, ^T*JfiO**4«BE|&^«B5 0 0 A^«/±JtCT6 0 0A^^ttrv^ o 
[0 13 7] 

IffiM5 0 0Ali, «iB*ffiVDDK:#&LfcJtt£«ffiVPRfc, tftmo 

CQ*M$*4^-C, >f 5 0 1, PMOS 5 0 2, WWn>5 0 3 

- 5 0 6 TM*J£3*1"CV»* 0 PMO S 5 0 2^y-Aiili|lEVDD(:gI$ 
tL N Klx^T >liEy>J«jK$*L^«fiL5 0 3-5 0 6 S:^Ltg%lEGNDt:i 
3*e£*iTv>£ 0 PMO S 5 0 2 (DY- — Y T y 7°{E~w S T >M 
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5 0 1 •V'mzZtiX^z.bKX^&o f Lt, «5 0 3, 5 0 4 <7)^d?. 

^<bitic«/±vp s^ts 0 4, so 5<Dmm&frbitmmj±v C ^ 

£l5 0 5, 5 0 6 <7)^M,*;^^it^mi±VCQ^\ ftLfTO^^j:^:^ 
[0 13 8] 

mi±Jt^6 0 0 A(i, H16 tl^t::, X^^f 6 3 0, 6 4 0Otti7jTOl= 
-^•^JticmmVCP <h^Jtfc-r^Jt^6 5 0-l^Snx.T, Z.<D7>4 v3~6 3 0 
, 6 4 0om^liBlJ<7)ff^-hJt^mi±VCQ t ^Jt^c1-^it^6 5 0-2^tLT 
v^o IC, -fr^itf^ 6 5 0-1, 6 5 0 -2<^tti7jlPiH3 fi, NAND6 7 1 
, 6 7 2 h-T 6 7 3-ef#J&£*L£-7'j •7 7 c 7 0 7 7'6 7 0t^^£*U 

^oTv^ 0 -e-(7Mfec7)^> F^> 1 OOB^filJ:, 0 6 «h IWUfT 

o 

[0 13 9] 
[0 14 0] 

[0141] 

iE#^m^mj±vDD^enin^tLTv^^^ x ssitMON, /moncj: 

oT. ^^7f 6 3 Ot^V, X^yf 6 4 0^t7t^^ o -tUCi: <9 , Jt^C 
§16 5 0-l<7>-A7j2flimcfi, ^> K^>-7-7"^^l 0 0 B frh&tl £ tl&s* 
y K^> y 7°SffiVBG^#iL^tL, +A^^TC(±m/±^^5 0 O^ffiTj 

y K^> 7 7°l)IVBG^x.f>tL, -ATj^T-tctiltgcmBEVCQ^x.^tL 
ho fit, ^ttib<7)lt^f?6 5 0-1, 6 5 0-2Kf±, /s> K^> :7°#§£gR 1 

o o Bfrt>itmmumj±vPBtf^4Txmj±t L-c#;^tu Jt^tdfww^ 
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[0 14 2] 

mmmf± vdd 7& s _l# l t , mj±^u 5 o o a o jt$cmj± vcp < > k ^ 

^ ■^■/SJEVBGJ: 19 & < & £ jt«et?6 5 0 -lcomTJif-^ "L" " 
H" izmtL, 7'J 7 7°7 0'7 7°6 7 0 OSfiftU V -t y b AM ? jS?B&£*i&o 3Et- 
WMW±. VDD t5 ? ±# L T , 5 0 0 A OJt^mffi VCQ > K ¥ J f 

•^lEVBG J: "9 &i^< \t%t%*6 5 0-2«Offi7J^^ "H" *»f> "L 

" KSMfcU 7'J y^-7n^7°6 7 0^7 h £ tLTf&tfWf -S|-0 U Tfi "H" <b 

[0 14 3] 

7'j7 7 o 7D7 7°6 7 0 _B -b y h £ tt£ £ , ^(7)^ Wfl&mjE V D D « 
TLT. ifc^mEVCQ^O m^lffVBGJ: «9 M&< & o "Citify 6 

5 0-2OtB7Jjf^ s "H" izmtLXb. Z<D7>) 7 7°7 0^76 7 0«(i 

lEVBGi 19 M£< ^oTJtfct?6 5 0 -KOihtlM^ "L" KgE-ft"*-*^ 
y 'J 7°~7 D77°6 7 0 lifftf&fM U -t y h $ tiT^asffO U T t± "L" «h & 
Z> 0 Z<DXr>liZ^ tfflifOUTIi, tilffVDDA*- HJf5etf>WE£-CJL# 

o 

[0 14 4] 

lJl±(7)J:oi:> ioH5 6 0|Ufi^3E^)mffi«tailHlH»i, 2 ooJt^6 5 0-1 
, 6 5 0-2 7'j7 7 , 7n7 76 7 0 ^Ltv^OT% IIIEVDD^- 
B.^f5ecoSJEi-e±^-LT^mM-^OUT7& s -ty fOft:liilJ± 

6 5 <Dnn%m<Dmgjzimz_x, w±mm*wmmifezffitxrmm.mmi'?w: 
mxm l < ^ftf - & v * 7- a k & v> x , -r > \£ - r > * izmm-t & mmn.EE. 

[0 14 5] 
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[0 14 6] 

(a) m^L^^> K^f> ? -7°^ i o o ^mmnj±.^£.B 2 0 o^o&gp^m 

[0 14 7] 

(b) 0 4O*JEtftmEiKJwi3Jt**EEJtt(!fllP4 0 0 KftxT, m3itzl*m 
4<D£o &flEJEjtt£p|$ 4 0 0 A , 4 0 0 BMU^^ o d*L£«fc «K 

mffi v d d ^#eie v p p ss^mjE £*tm-r * c t § & 0 

[0 14 8] 

[mi] 

[EI 2] 
[03] 
[04] 
[05] 
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[0 6] 

$^^l5©iin^^t m/±#: tti 0 i& <7>flf j& m -e & £ 0 

[07] 

0 6 >f<7)it^6 1 0, 6 5 OO-m^1-[Uj&0-C&&o 

[0 8] 

[ft^t^i 

1 0 0, 1 0 0 A, 1 0 0 B K^r> ? 7°H^ 

200 &mmf±^u 

3 0 0, 3 0 0 A 

310, 320, 500, 500A M)±§££.W> 

400, 400 A, 400B, 600, 600A mi±it^iU 

610, 6 5 0 tm%* 

630, 640 X^fyf 
6 7 0 7'J7 ^7D 7 7° 
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Jffff 2 0 0 2 - 3 5 8 1 9 0 ^- v : 1/ 

[HI] 



/J 00 r 20 0 
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[IH5] 
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s^m*^ * m tj + & * ti<o & ^mmtkm mm zmm-t & 0 

Zti&o —Jj, tbftE&M3 0 0 -Cfi, /*> K^r> 7 7°f££g|$ 1 0 0 <DWlft&& 

[mkhi] 0 1 
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